To investigate the association of occupational activities, mental health and comorbidity with care seeking for arm pain, and to test the hypothesis that specific disorders arise from physical risk factors and non-specific pain from psychological ones.
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Objectives
To investigate the association of occupational activities, mental health and comorbidity with care seeking for arm pain, and to test the hypothesis that specific disorders arise from physical risk factors and non-specific pain from psychological ones.
Methods
Patients with a new episode of arm pain and matched controls were recruited from eight general practices. A questionnaire about risk factors was completed and cases were classified using a validated examination schedule. Questions were asked about occupational activities and psychosocial stressors. Mental health was assessed using the Hospital Anxiety Depression Scale, elements of the Brief Symptom Inventory (somatizing tendency) and the Whiteley Index (health anxiety); comorbidity from chronic fatigue syndrome (CFS) and chronic widespread pain (CWP) was ascertained using standard definitions. Associations were explored using logistic regression and summarized as odds ratios (ORs) with 95% confidence intervals (95% CIs).
Introduction
Chronic upper limb pain often occurs in the absence of obvious tissue pathology. It has been suggested that in such cases psychosocial, psychiatric or iatrogenic factors matter more than physical exposures and activities [1, 2] . Thus, epidemics of non-specific arm pain attributed to work have arisen in various countries and at various times without any abrupt corresponding changes in occupational physical workload [3] [4] [5] . At the same time, however, it seems possible that specific clinical disorders such as tenosynovitis, for which there is evidence of local pathology in the arm, could have a predominantly mechanical basis. Evidence on this is limited, but if correct, patterns of comorbidity could differ in patients with non-specific as compared with specific complaints. Wessely et al. [6] and others [7, 8] have suggested that medically unexplained or 'functional' syndromes, which are common across all specialties, could be artefacts of medical specialization, created by patients who tend to report distress from somatic symptoms and specialists who focus only on symptoms in their own field of interest. In support of this, excesses of chronic fatigue syndrome (CFS), migraine and irritable bowel syndrome have been found in patients with fibromyalgia [9] [10] [11] . The overlap between arm pain and somatic functional syndromes has only been examined rarely, but Helfenstein and Feldman [12] found that many patients labelled as having 'repetitive strain injury' fulfilled the American College of Rheumatology (ACR) criteria for fibromyalgia. If Wessely is correct, patients complaining of nonspecific arm pain might have a greater tendency to somatize or an excess of functional somatic disorders, whereas for those with discrete clinically verifiable diseases, exposure to mechanical factors might be more apparent. Information on this could inform prevention and the management of patients, and direct future research. For example, psychosocial interventions might be appropriate for those with non-specific pain and targeted ergonomic controls for those with discrete clinical disorders, and in analysing intervention studies in the workplace and other settings, it would be necessary to stratify outcome by presenting diagnosis, to allow unbiased comparisons of efficacy.
To investigate these issues we conducted a case-control study, nested within a prospective investigation of arm pain in primary care. We aimed to determine (i) if certain functional syndromes were more common among those presenting with arm pain than in other patients registered with the same general practices; (ii) whether such presentations were linked with poorer mental health or with a tendency to somatize; (iii) whether they were linked with physical occupational activities and occupational psychosocial factors, after allowing for any differences in individual mental health, and (iv) whether associations with risk factors differed according to the presenting diagnosis (specific disorder versus non-specific pain).
Methods
Approval for the study was obtained from Southampton and South West Hampshire and Salisbury Local Research Ethics Committees. The study population comprised all men and women aged 16-65 years who were registered with eight general practices in Wessex (an estimated population of 45 979 subjects). Patients who presented to these services over a 2-year period with an incident episode of pain in the upper limb as the main reason for consultation were invited to participate. The arm was defined as a shaded area on a diagram (Figure 1) . A 'new' episode was defined as one for which there has been no consultation over the past 12 months. Eligible patients were given an information leaflet by their family doctor and a reply slip to return to the research team.
Group-matched controls were recruited from other patients registered with the same general practices. To achieve this, initially four individuals of the same age and sex were identified for each case from practice age-sex registers; the person closest in age was approached first, continuing with the next closest in age until a questionnaire was returned. Respondents who had consulted about upper limb pain in the past 12 months were excluded and a replacement control sought.
Cases and controls self-completed a common questionnaire, which asked about demographic characteristics (age, sex, smoking habits, social class), work history and physical activities during a typical working day, mental and psychosocial well-being and comorbidity. Specific items on mental health were drawn from the Hospital Anxiety Depression Scale (depressive subscale, HADS-D) [13] , the Brief Symptom Inventory (somatizing tendency) [14] and the Whiteley Index (health anxiety) [15] . A priori cut-points were chosen for HADS-D and the Whiteley Index, according to previously published recommendations [13] , and somatizing tendency was categorized according to the number of somatic symptoms moderately or extremely distressing during the past 7 days (,3 versus $3). Additionally, questions were posed to identify CFS, based on the criteria of the Center for Diseases Control [16] , and chronic widespread pain (CWP), based on the ACR criteria [17] . Subjects were also asked about certain potential confounders, including diabetes, rheumatoid arthritis, whiplash neck injury and fractures affecting the upper limb (but occurrences proved to be too few to warrant analysis). Finally, for those who held a job, questions were posed on three psychosocial work stressors (control, support and demand in the job), based upon the Karasek model [18] , and four physical activities in a typical working day-using a computer keyboard (.1 versus #1 h), repeated wrist/finger movements (.1 versus #1 h), repeated elbow bending and straightening (.1 versus #1 h) and carrying weights (on one shoulder or lifting or carrying weights of $5 kg in one hand). Many of the questionnaire items have been used by others, and have been shown to have adequate reliability and validity [19] [20] [21] [22] [23] .
Additionally, cases underwent a standardized physical examination, conducted by one of four research staff (three nurses and a physiotherapist). Examinations generally took place at home at a median interval of 2 weeks from the initial general physician's consultation. Cases were subclassified by previously defined and validated criteria [24] [25] [26] into one of several mutually exclusive diagnostic categories:
(i) shoulder pain in the absence of distal symptoms; (ii) one or more specific disorders of the distal limbnamely, lateral epicondylitis, medial epicondylitis, olecranon bursitis, carpal tunnel syndrome, tenosynovitis, De Quervain's disease of the wrist or osteoarthritis of the thumb base or distal interphalangeal joint; (iii) distal arm pain, affecting (one or more of) the elbow, forearm, wrist or hand, that did not fulfil any of the pre-specified criteria for a distal specific disorder [as defined in (ii)] or (iv) mixed distal pathology-a distal specific disorder [as defined in (ii)], together with non-specific pain at a different distal site [as defined in (iii)].
Shoulder symptoms were aggregated, as there was considerable overlap of diagnoses at this site [27] and the classification schedule was considered potentially less discriminating.
All statistical analyses were conducted in STATA version 8.0. Associations of work exposures, comorbidity and mental health with consulting about arm pain were explored using unconditional logistic regression, and summarized as odds ratios (ORs) with 95% confidence intervals (95% CIs). Adjustment was made for age, sex and general practice throughout. In addition, adjustments for personal mental health were explored in analyses of workplace factors. The latter analyses were confined to those who held a job when the questionnaire was completed.
Results
Invitations were issued to some 270 patients with arm pain. Of these, 157 (58%) agreed to participate and 132 proved to be eligible. (Twenty-five respondents were excluded because they had consulted with arm pain in the previous 12 months.) On average, three questionnaires were sent out in order to recruit a control of similar age and gender to each case, and eventually 127 controls were enrolled.
As expected from the design, cases and controls were very closely matched on age (both median 50 years, interquartile range 42-57 versus 41-58 years, respectively) and practice, and contained similar proportions by sex (45% male in both groups), work status (28% versus 22% unemployed) and smoking habits (20% versus 22% currently smoking). Table 1 shows the relations between comorbid illness, mental health and consulting with different patterns of arm pain. There were many significant associations, but differences by diagnostic subcategory (specific versus non-specific) were not clear-cut. Thus, strong associations were found with CFS, irrespective of the site of arm pain or diagnosis (ORs 3.3-7.6). Similarly, the odds of arm pain, overall and for all categories other than shoulder pain, were substantially increased among those reporting $3 versus ,3 somatic symptoms as distressing (ORs 1.6-8.6). There were also significant associations between a high HADS-D score and consulting with arm pain. Associations with health anxiety score and CWP were less consistent.
When the three mental health scores were entered into the same model with adjustment for age, sex and general practice, the association of arm pain with somatizing Table 2 considers the associations between physical and psychosocial risk factors at work and consulting with arm pain, with analysis restricted to those who held a job. Although those reporting poor job support were more likely to consult, there were no significant associations at the 5% level with workplace factors of control, support or demand. Arm pain was more common in those whose work normally entailed repetitive wrist and finger movements (OR 1.9, 95% CI 1.0-3.5) and repeated elbow movements (OR 3.0, 95% CI 1.6-5.5). Adjustment for somatization and HADS-depression score made little difference to these risk estimates.
There were, however, some differences by site and diagnosis (Table 3) . Specifically, work involving repeated elbow movements was associated with both proximal (shoulder) and distal patterns of complaint. By contrast, work entailing repeated wrist and finger movements was associated only with distal disorders-notably in those receiving a specific diagnosis (OR 5.0 for distal specific and 15.1 for distal mixed disorders). Most associations were not significant, however, at the 5% level.
Discussion
Our findings suggest that those who consult a doctor with arm pain are more likely than other similar practiceregistered patients to have CFS, and a high score on scales of health anxiety, depression and somatization. As hypothesized, certain physical work activities that stressed the tissues locally (repeated wrist/finger movements and carrying weights) were more strongly associated with discrete disorders than with non-specific arm pain. But against our initial hypothesis, functional disorders and scores of mental ill-health did not associate more strongly with non-specific pain, being important to both patterns of complaint. Moreover, there was a stronger association with individual personal mental health (Table 1 ) than with psychosocial factors specific to the workplace (Table 3) .
A particular strength of our study was the care taken to subclassify cases using a pre-defined and validated classification algorithm [24] [25] [26] . This reduced the potential for diagnostic misclassification (a particular problem in studies of upper limb disorder) and permitted an internal comparison by diagnostic category. Another strength was the suitable control group, with further adjustment in analysis for potential confounding by age, sex and general practice (which may be a proxy for likelihood of consulting and other social characteristics). The principal exposures (CFS, somatization, health anxiety, depression, occupational stressors) were assessed using Analysis was confined to those who held a job when the questionnaire was completed. A few subjects failed to answer all the questions. well-tested measuring instruments. Also, almost everyone in Britain registers with a family doctor, and services for arm pain are free at the point of delivery, making the registers of general practices a valid attractive sampling frame for such inquiries. Set against this we count the incomplete response, uncertainty about the direction of causation, given the case-control design, and the small sample size relative to the many diagnostic possibilities for upper limb pain-a particular challenge in this field of inquiry.
Incomplete response raises questions about representativeness and bias. Cases were chosen to give representative exposure information (work circumstances, prevalence of ill-mental health, functional syndromes) in patients with new onset arm pain seen by family doctors, and controls to give the same information in the population from which the cases derived. Bias from incomplete response could lead to misleading associations with consulting, but only if responders differed materially from non-responders in exposure to risk factors, and this pattern of difference varied by case-control status.
The study collected exposure information in retrospect, but the hypotheses concerning mental health were not familiar or widely discussed ones. To this extent, subjects were blinded and less likely to give a biased exposure history. Furthermore, subjects were examined and classified blind to exposure history. It seems unlikely that findings such as those on physical risk factors in relation to distal specific disorders could arise from reporting or information bias.
Of more concern is our capacity to examine associations by diagnostic subgroup, given a relatively small sample size. To preserve sufficient power we were forced to combine disorders into broad groupings such as 'distal specific' versus 'distal non-specific', with the potential for diagnostic heterogeneity. Even then, a number of associations were not significant at the 5% level, and limited power could account in part for our inability to demonstrate differential associations of mental health factors and functional syndromes by diagnostic subgroup. It is hard, however (particularly in the absence of a better gold standard), to imagine how the information could be improved upon, except by a larger study with similar measuring instruments.
Consulting with arm pain has two componentspresence of symptoms and health-seeking behaviour. Our methods do not help us to distinguish which of these is influenced by mental health, functional comorbidity or physical occupational risk factors, although there is room to speculate. It seems unlikely, for example, that upper limb pain causes CFS to any important extent, but plausible that those with CFS find it hard to cope with arm pain and seek help more readily; conceivably, the tendency to feel concerned about physical symptoms promotes both the awareness of symptoms and the inclination to seek a doctor's opinion, and a growing body of evidence suggests that physical and psychosocial risk factors specific to work may be both a source [28] [29] [30] [31] and an aggravation [31, 32] of arm pain, and so could contribute both to occurrence and to consulting.
There have been only a few studies of arm pain in community samples from primary care, mostly focusing on the shoulder. In a survey by Badcock et al. [33] , patients with shoulder-neck pain were more likely to consult over 2-year follow-up if pain was severe, prolonged or psychologically distressing (as judged on the HADS) at baseline. None of these associations reached statistical significance. In a population-based case-control study from Sweden [34] , low job control and work with powered vibratory tools were the main risk factors in men for consulting a primary care service with neck or shoulder pain [relative risks (RR) 1.5-1.6], whereas in Adjusted for age, sex, general practice, somatization score (in two bands) and HADS-depression score (in two bands). Analysis was confined to those who held a job when the questionnaire was completed. A few subjects failed to answer all the questions.
women repetitive hand or finger movements (RR 1.6), constrained sitting (RR 1.6) and solitary work (RR 1.8) were of most importance. A case-referent study by Haahr and Andersen [35] found that consulting with epicondylitis was related to self-reported forceful, repetitive or precise activities at work and, in men, low social support. More generally, a higher frequency of consulting may be expected in patients with anxiety-depression or somatizing tendency [36] [37] [38] . Our observations add to the sum of knowledge by demonstrating how important such mental health factors are among arm pain sufferers who present to medical services. They also highlight the overlap between arm pain and CFS (as hypothesized by Wessely), and suggest that psychological approaches to management and prevention may prove rewarding in some circumstances [39] . Notwithstanding this, physical-mechanical exposures at work are relevant, especially to disorders with specific underlying pathology. The preventive implications of this should not be overlooked, although achieving the expected benefits of ergonomic intervention in practice may prove challenging [40] .
